Abstract. Given non-negative integers m, n, h and k with m ≥ h > 1 and n ≥ k > 1, an (h, k)-bipartite hypertournament on m + n vertices is a triple (U, V, A), where U and V are two sets of vertices with |U | = m and |V | = n, and A is a set of (h + k)-tuples of vertices, called arcs, with at most h vertices from U and at most k vertices from V , such that for any h + k subsets U1 ∪ V1 of U ∪ V, A contains exactly one of the (h + k)! (h + k)-tuples whose entries belong to U1 ∪ V1. Necessary and sufficient conditions for a pair of non-decreasing sequences of non-negative integers to be the losing score lists or score lists of some(h, k)-bipartite hypertournament are obtained. §1 Introduction
§1 Introduction
Hypergraphs are generalization of graphs [3] . While edges of a graph are pairs of vertices of this graph, edges of a hypergraph are subsets of the vertex set consisting of at least two vertices. An edge consisting of k vertices is called a k-edge. A k-hypergraph is a hypergraph all of whose edges are k-edges. A k-hypertournament is a complete k-hypergraph with each k-edge endowed with an orientation, that is, a linear arrangement of the vertices contained in the hyperedge. Instead of scores of vertices in a tournament, Zhou, et al. [9] considered scores and losing scores of vertices in a k-hypertournament, and derived a result analogous to Landau's theorem [6] .
The score s(v i ) or s i of a vertex v i is the number of arcs containing v i and in which v i is not the last element, and the losing score r(v i ) or r i of a vertex v i is the number of arcs containing v i and in which v i is the last element. The score sequence (losing score sequence) is formed by listing the scores (losing scores) in non-decreasing order. We note that for two integers p and q,
The following characterizations of score sequences and losing score sequences in k-hypertournaments can be found in Zhou, et al.
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Appl. Math. J. Chinese Univ. Ser. B Vol. 22, No. 4 Theorem 1.1. Given two non-negative integers n and k with n ≥ k > 1, a non-decreasing sequence R = [r 1 , r 2 ,· · · , r n ] of non-negative integers is a losing score sequence of some khypertournament if and only if for each j,
, with equality when j = n. Theorem 1.2. Given non-negative integers n and k with n ≥ k > 1, a non-decreasing sequence S = [s 1 , s 2 ,· · · , s n ] of non-negative integers is a score sequence of some k-hypertournament if and only if for each j,
, with equality when j = n. Bang and Sharp [1] proved Landau's theorem using Hall's theorem to a system of distinct representatives of a collection of sets. Based on Bang and Sharp's ideas, Koh and Ree [5] gave a different proof of Theorems 1.1 and 1.2. Some more results on scores of k-hypertournaments can be found in [4, 8] .
Bipartite hypergraphs are generalization of bipartite graphs. Equivalently, given non-negative integers m, n, h and k with m ≥ h > 1 and n ≥ k > 1, an [h, k]-bipartite hypertournament of order m+n consists of two vertex sets U and V with |U | = m and |V | = n, together with an arc set E, a set of (h + k) tuples of vertices, with exactly h vertices from U and exactly k vertices from V , called arcs, such that for any h-subset U 1 of U and k-subset V 1 of V , E contains exactly one of the (h + k)! (h + k)-tuples whose h entries belong to U 1 and k entries belong to
, that is, the new arc obtained from e by interchanging u i and u j in e. Similarly, we can have new arcs of the form e(v i , v j ) and e(u i , v j ).
For a given vertex u i ∈ U , the score d 
, where a i is a losing score of some vertex u i ∈ U and b j is a losing score of some vertex v j ∈ V . Similarly, the score lists are formed by listing the scores in non-decreasing order, and we denote these by
The following two results provide a characterization of losing score lists and score lists in [h, k]-bipartite hypertournaments [7] . 
with equality when p = m and q = n. Theorem
with equality when p = m and q = n. If U = {u 1 , u 2 ,· · · , u m } and V = {v 1 , v 2 ,· · · , v n } are vertex sets, then the edge of a bipartite hypergraph is a subset of the vertex sets which contains at least one vertex from U and at least one vertex from V . If an edge has atmost h vertices from U and atmost k vertices from V , it is called an (h, k)-edge. An (h, k)-bipartite hypergraph is a bipartite hypergraph all of whose edges are(h, k)-edges. An (h, k)-bipartite hypertournament is a complete (h, k)-bipartite hypergraph with each (h, k)-edge endowed with an orientaion, that is, a linear arrangement of the vertices contained in the hyperedge.
Equivalently, given non-negative integers m, n, h and k with m ≥ h > 1 and n ≥ k > 1, an (h, k)-bipartite hypertournament of order mn consists of two vertex sets U and V with |U | = m and |V | = n, together with an arc set E, a set of (h + k)-tuples of vertices, with atmost h vertices from U and atmost k vertices from V , called arcs, such that for any h-subset U 1 of U and k-subset V 1 of V , E contains exactly one of the (h + k)! (h + k)-tuples whose h entries belong to U 1 and k entries belong to
arcs, and in each arc, only one vertex is at the last entry. Therefore, 
and then adding up all these equalities, we obtain
The following result provides a characterization of losing score lists in (h, k)-bipartite hypertournaments. 
with equality when p = m and q = n. Proof. Using Theorem 1.3, for the following values of (h, k)
and then adding up all these inequalities, we see that A = [a i ] with equality when p = m and q = n. Proof. Using Theorem 1.4 for the following values of (h, k)
(1, 1), (1, 2), · · · , (1, k), (2, 1), (2, 2), · · · , (2, k), · · · , (h, 1), (h, 2), · · · , (h, k),
